Introduction
Chronic sleep problem is very common in elderly people [1] . Sufficient total sleep time as well as sleep that is in synchrony with the individual's circadian rhythm is required for a refreshing sleep [1] . More than half of elderly people have at least one chronic sleep problem [1] . In primary care settings, commonly encountered chronic sleep problems are insomnia and excessive daytime sleepiness [1, 2] . Insomnia is defined by the World Health Organization, using the Composite International Diagnostic Interview (CIDI) version 3, as any individual who has one of the following night-time sleep problems: difficulty in initiating sleep (DIS), difficulty in maintaining sleep (DMS), early morning awakening (EMA), and nonrestorative sleep (NRS) almost every night for ≥2 weeks [3] .
The population of elderly people in Nigeria is increasing and it is expected to reach 15 million by the year 2025 [4] .
There are changes in the sleep pattern as people age, with increasing prevalence of insomnia [1, 2, 5] . In Nigeria, the Ibadan Study of Aging (ISA) group reported an incidence of 8.0% and 25.7% for insomnia syndrome and insomnia symptoms, respectively, among the community-dwelling elderly people [3] . Elderly women were twice as likely as men to report difficulty falling asleep [6, 7] . Studies with clinical implications have added to the body of evidence that chronic sleep problems such as insomnia are not benign but rather an important risk marker for mortality in community-dwelling elderly [8] . In Nigeria, the ISA group reported a significant association between insomnia and chronic medical problems such as chronic pain and hypertension [9] .
Community-based studies in Nigeria reported high prevalence of chronic sleep problems among the elderly [3, 9] . The paucity of data on the chronic sleep problems and the health implications has created a knowledge gap in its recognition and management by health workers. The 2 Current Gerontology and Geriatrics Research main objective of this study was to assess the prevalence of insomnia and associated risk factors in elderly patients in a frontline ambulatory clinic.
Methods

Study
Site. This study was carried out at the Chief Tony Anenih Geriatric Centre (CTAGC) of the University College Hospital (UCH), Ibadan. Ibadan is the capital city of Oyo State in the south-western area of Nigeria and has a population of 3.6 million inhabitants [10] . CTAGC is a purposebuilt facility for the care of elderly people and the first in Nigeria. It was commissioned on 17 November 2012 and manages patients both on in-and outpatient basis. The centre has various speciality units such as physiotherapy, dietetics, geriatric lifestyle, ophthalmology, geriatric dentistry, memory, and geriatric psychiatry units. Elderly patients are comprehensively assessed using a checklist while those requiring further specialist care are referred to other specialty clinics within the University College Hospital, Ibadan.
Study Design.
The cross-sectional design was used for this study.
Study Population.
All consenting elderly patients (60 years and above) who presented during the period of the study (January 15 to April 30 2013) were recruited. Leslie Kish formula for single proportion was used to calculate the sample size using the best estimate of the prevalence of insomnia in elderly Nigerians [11] and 843 patients were recruited. Those who were too ill to participate in the study and those who did not consent were excluded.
Sampling Technique.
Respondents were selected consecutively.
Procedure.
The respondents were interviewed with a semistructured questionnaire which was pretested before use. The World Health Organization Composite International Diagnostic Interview version 3, a fully structured diagnostic interview (CIDI-3) asks questions about difficulty in initiating sleep (DIS), difficulty in maintaining sleep (DMS), early morning awakening (EMA), nonrestorative sleep (NRS), daytime sleepiness, and dissatisfaction with sleep [3] . The CIDI-3 asks questions about difficulty in initiating sleep (DIS), difficulty in maintaining sleep (DMS), early morning awakening (EMA), nonrestorative sleep (NRS), daytime sleepiness, and dissatisfaction with sleep. The CIDI questions have been adapted and used in a previous study on elderly in Ibadan, Nigeria [3] . Insomnia was assigned to respondent who endorsed any one of the four night-time sleep problems (DIS, DMS, EMA, or NRS) almost every night for ≥2 weeks [3] .
Detailed history and comprehensive physical examination of the respondents were carried out by the researchers who are physicians. The questionnaire was translated into Yoruba (the local dialect of most respondents) and independently back-translated to English language. It was then fieldtested to ensure that the original meaning was retained. The questionnaire took about 40 minutes to be administered.
Anthropometric Measurements.
Height was recorded to the nearest centimetre with a measurement stand (stadiometer) which was positioned on a flat surface. The respondents were asked to remove their shoes, and their heels were positioned against the stand with their scapula, buttocks, and heels resting against the wall. Weight was recorded to the nearest 0.1 kg. Respondents stood on the weighing scale which was placed on a flat horizontal surface, after removal of their personal effects. The readings were made by the researcher standing in front of the respondents and the zero mark was checked after every reading for accuracy.
The BMI of the patients was calculated by dividing weight (kilogrammes) by height in meters squared and this was graded using the WHO anthropometric classification [12] . Underweight was defined as BMI < 18.4 kg/m 2 and 18. 
Waist-Hip Ratio (WHR).
The waist and hip circumferences were measured using a flexible nonelastic measuring tape and these were measured to the nearest 0.1 cm. The hip circumference was measured at a level parallel to the floor, at the largest circumference of the buttocks. The waist circumference was measured at the end of several consecutive natural breaths, at a level parallel to the floor, midpoint between the top of the iliac crest and the lower margin of the last palpable rib in the mid axillary line. The waist circumference was used to identify individuals with increased risks for metabolic complications based upon threshold values of 80 cm or greater for women and 94 cm or greater for men as defined by the World Health Organization (WHO) and International Diabetic Federation (IDF) [13] . Waist to Hip ratio (WHR) was estimated by dividing waist circumference by hip circumference. The WHR threshold used for elderly women was 0.85 or more and for men was 1.00 or more [13, 14] .
Neck
Circumference. It was measured with a flexible inelastic measuring tape and recorded to the nearest 0.1 cm. Neck circumferences greater than 40 cm in women and 43 cm in men correlate strongly with the development of obstructive sleep apnea and have been adopted as the upper limit for both genders [15] .
Throat Examination.
Oropharyngeal crowding was assessed during throat examination using the Mallampati visual assessment classification (see Appendix/ Figure 2 ) [16] . This was classified as follows: class I: tonsils, pillars, and soft palate were clearly visible; class II: the uvula, pillars, and 
Respondent's Follow-Up.
All the elderly patients recruited were given health education and counselling on their health complaints. They were treated for their primary complaints and those needing further evaluation were referred to other specialist units within the hospital facility for further management of their conditions.
Data Analysis.
At the end of each day of the study, the administered questionnaires were sorted out, cross-checked after each interview, and coded serially. Data entering, cleaning, and analysis were carried out using SSPS (version 17).
Descriptive statistics was used to describe sociodemographic characteristics of the respondents. Appropriate charts were used to illustrate categorical variables. Chi-square statistics was used to assess association between categorical variables and Student's -test to test association between continuous variables. The values of significance were set at ≤ 0.05. Logistic regression analysis was used to explore relationship between significant variables and insomnia.
Results
There were 340 (40.3%) male and 503 (59.7%) female respondents. Their mean (SD) age was 69.3 (7.1) with a range of 60-98 years. The modal age group of the males was 65-69 years, while for the females it was 60-64 years. Majority (86.2%) of the men were currently married while half (52.5%) of the women were widowed. The greatest proportion (50.1%) of the women had no formal education, while the highest proportion (27.6%) of the men attained tertiary education. Half (52.1%) of the male respondents had six or more children, while a higher proportion (62.4%) of the female respondents had less than six children; see Table 1 .
The point prevalence of insomnia was 27.5%. The prevalence of insomnia was significantly higher among the women compared with the men (30.2% versus 23.5%, 2 = 4.551; = 0.033). Respondents who were not currently married (31.7%) had significant higher prevalence of insomnia compared with those who were currently married (24.9%) ( 2 = 4.718, = 0.019). Significantly, higher proportion of respondents with formal education (32.8%) had insomnia compared with those who had no formal education (24.1%) ( 2 = 7.744, = 0.004). Respondents who were currently engaged in occupational activities had higher prevalence of insomnia compared with those not currently engaged in occupational activities (30.2% versus 26.5%) without a statistically significant difference ( 2 = 1.128, = 0.164). Respondents who were living (28.6%) and depended financially (28.0%) on others such as spouse, children, grandchildren, and relatives had higher prevalence of insomnia compared with those who were self-supporting (25.8%) and who lived alone (19.8%). The prevalence of insomnia was significantly higher among respondents living below the World Bank defined poverty line of $1.25 per day compared with those living above the poverty line (34.7% versus 23.6%) ( 2 = 11.783, < 0.0001); see Table 2 .
The lifestyle habits and hospital care utilization pattern of the respondents were shown in Table 3 . Insomnia was more common without statistical difference among respondents who drank alcohol (34.0% versus 27.1%), smoked tobacco (37.5% versus 27.3%), took cannabis (50.0% versus 27.2%), drank coffee (32.3% versus 27.5%), and were not engaged in physical activities (34.8% versus 26.4%) compared with those who did not engage in these lifestyle habits. The proportion of respondents with insomnia decreased significantly with the increased level of reported physical activities from those who were active (35.4%) through those who were moderately active (27.8%) to those who were very active (22.6%) ( 2 = 6.062; = 0.048). Hospital care utilization pattern showed insomnia to be more common without statistical difference among respondents who visited hospital four or more times (28.1% versus 26.8%), were previously hospitalized (30.1% versus 25.9%), and were first hospitalized after the age of 60 years (32.0% versus 26.4%) compared with those who visited the hospital less than four times, never got hospitalized, and were hospitalized before the age of 60 years.
The prevalence of insomnia was significantly associated with the complaints of abdominal discomfort (OR = 1.83, = 0.032), generalized body pain (OR = 1.72, = 0.001), and persistent headaches (OR = 1.93, = 0.040), see Table 4 . The oropharyngeal crowding in the respondents using the Mallampati classification is shown in Figure 1 . Mallampati classes 1 and 2 had higher proportions of respondents who had no insomnia compared with those diagnosed with insomnia. Conversely, higher proportions of respondents with insomnia were in classes 3 and 4 when compared with those without insomnia.
The mean time estimated by the respondents to fall asleep was significantly higher in those with insomnia (25.9 ± 9.4 minutes) compared with those without insomnia (12.2 ± 2.4 minutes) ( = 10.023; < 0.0001). Significantly, respondents without insomnia had more hours of sleep during the night compared with those with insomnia (6.9 ± 1.6 hours versus 4.7 ± 1.7 hours, = 43.316; < 0.0001). When asked to estimate the total hours of sleep in a day (24 hours), respondents without insomnia enjoyed more total hours of sleep compared with those with insomnia (9.2 ± 2.0 hours versus 9.0 ± 2.2 hours, = 60.642; < 0.0001). 3.251; = 0.071). Among the females, respondents with neck circumference of ≥40 cm had higher prevalence of insomnia when compared with those with neck circumference of <40 cm without significant difference (31.6% versus 30.2%) ( 2 = 0.017; = 0.895). None of the variables found significant in the bivariate analysis remain so in the final multivariate model.
Discussion
This hospital-based study was carried out among 843 elderly respondents with a female preponderance. This was comparable to the Ibadan study on ageing by Gureje et al. in 2011 in which there was a higher proportion of female respondents though their study was community based [3] . Globally, life expectancy is more favourable for women than men, 65.9 years for women as compared with 59.4 years for men [17] . We used 60 years as the cut-off for the elderly in this study because of the low life expectancy in the developing countries especially Nigeria which was 51 and 52 years for males and females, respectively [18] . Similarly, the United Nations designated the elderly as people aged 60 years and above [19] .
In this study, the point prevalence of insomnia was found to be 27.5%. This was similar to one prospective cohort study in United State of America (USA) that found 23 to 34% of elderly people with insomnia [5] . Similarly, a Chinese study reported a prevalence of chronic insomnia of 4-22% [15] . A study in Nigeria among community-dwelling elderly people indicated an incidence of 25.7% for insomnia symptoms [3] .
Female respondents had a significant higher prevalence of insomnia than men. In general, insomnia symptoms are more prevalent in women than in men and tended to increase with Current Gerontology and Geriatrics Research 5 age [20] . This was corroborated by the Ibadan study of ageing in Nigeria [3] . Widowhood, depression and vulnerability to chronic physical conditions have been reported in older women [3, 21] . Our study found no association between age and insomnia. This finding is similar to a community-based study in the same location where this study was conducted but was dissimilar to the report of a survey in the USA which reported that the prevalence of insomnia increased with age [3, 5] . Marital status was found to be significantly associated with insomnia in our study as about a third of those who were not currently married had insomnia compared with a quarter of those who were currently married. This was in contrast to Gureje et al. who reported higher levels of insomnia in the married respondents [3] . Those who were classified as not currently married in our study included the widows and those who were either separated or divorced from their spouses. Studies have shown a relationship between widowhood and insomnia [3, 21] .
Occupation played an important role in the prevalence of insomnia as respondents who were employed had a higher prevalence of insomnia. This was corroborated by Abamara in 2012 among low cadre workers in South Eastern Nigeria in which he found that low cadre workers had more insomnia than others. The female workers attributed their insomnia to the domestic chores normally done after closing hours, with the males resorting to drinking alcohol such as beer and smoking cigarettes or Indian hemp which may initiate insomnia [22] .
We employed the World Bank definition of the abject poverty and found a strong association between insomnia and living below the poverty line of less than $1.25 per day. The Centre for Disease Control and Prevention (CDC) of USA reported higher prevalence of insomnia among adults living below the poverty level (24.8%) compared with those living above the poverty level (15.8%) [23] . Poverty is most likely to be found among low cadre worker who often engage in poor lifestyle habits such as excessive drinking of alcohol and tobacco and cannabis smoking [22] . Insomnia was found to be more common among respondents who consumed alcohol, smoked tobacco, took cannabis, and consumed coffee. This was corroborated by the study which found that substance abuse such as the use of cigarettes, Indian hemp, and alcohol contributed significantly to the causes of insomnia [22] . Those who lived a sedentary lifestyle were found to have more insomnia in our study as the prevalence of insomnia was inversely associated with the level of physical activities. Excessive daytime sleepiness following insomnia has been found to be strongly associated with reduced physical activities [24] .
In elderly people, the problem of comorbidity in insomnia is important [25] . Insomnia is associated with poor health, depression, angina, limitations in activities of daily living, and use of benzodiazepines [7] . Across different populations, several studies have found a significant deleterious effect of sleep disturbances on self-rated health, incidence of cardiometabolic diseases, quality of life, and mortality [3, 7, 15] . In our study, the prevalence of insomnia was higher in those respondents who had abdominal discomfort, generalized body pain, and continuous headaches. Hospital care utilization pattern demonstrated that insomnia was more among respondents who visited hospital over four times, had been hospitalized in the past, and had their first hospitalization over age of 60 years.
Most studies reported a direct association between insomnia and obesity [24, 26, 27] . But our study found no significant association between the prevalence of insomnia and generalized obesity (BMI) and central obesity (WHR) measures. This could be due to racial and cultural differences in the perception of insomnia and/or the presence of chronic morbidities like diabetes mellitus, hay fever, arthritis, and depression [13, 24] .
Oropharyngeal crowding among respondents was graded using the Mallampati classification. Insomnia was more prevalent among respondents in classes 3 and 4. High Mallampati score has been found to be strongly associated with obstructive sleep apnoea which in turn leads to poor sleep [16] . The relative risk of individuals in the Mallampati class 3 or 4 having obstructive sleep apnoea was estimated to be twice those in Mallampati class 1 or 2 [16] . 
Conclusion
The proportion of elderly patients with insomnia in our setting is high, and in view of the increasing population of the elderly in Nigeria, as well as associated clinical morbidities, it is important to evaluate insomnia during routine clinic consultations. More research on sleep disorders such as insomnia needs to be done among the elderly who are more prone to cardiovascular and other comorbid medical conditions [28] .
